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ANmALow lmPERA-nJRE ~ OF Q MOl L77E WXXIIll W MA~IiXTION IN YBn2@=07-b

M. TAKIcAwA, P. C. HANY!EL.R. H. REW?ER, Z. FISK, J. D. THMfHKWand M. NALEY

LOS Alms htiaml Mtmtory, &s Alsms, km kXiCCI 87~, U.S.A.

We report &n ~lOUS t~m~re d~~e Of the ~etiation UXI the MR line width at
the p]~r CI(2) UXI a-en sites in the●Ixed s-te of slimed %QJ-$37-5 P-der at

relutlvoly high field (~ 30 m), where hystsr.sis of the ~etizatlon due to flux pinning is
not l~rtcnc. Both t)n ~tizationard tlu ~ llmw width ●t ●ll sites show ● ●teep
incram. ● t low t~tmture. We found ● mh Imgor line wtdth ●t 0J(2) sites tbn st oxygen
sltos wbn the ~tic field is appllwd pe~~ to the c-is, lndlcetlng ● very
●icrosoaplc l~l-fjeld aodulation___ - -

In Ihic -r - rqmrt cn~lous tqrc-

turo ~aow of thephar ~ M linewidth

in thw ~rcunductl~ miamd suts of ●liened

-r of ~CW&$.6 (Tca ~W, fil~-- to

be closuly related te the peculiar twwpsmture

depoadem Of tbe hulk mgnetization found ● t

r~latlvoly high field (~ 3DkOe). In ordm to

Qre~-0= limwtdths, we used the

- “ Osmrlchsd qla tbt - used for
170

IMght shift ~Pm.”t*. 1 71bspowdermci*

~ist~udcurodln ● 42kOe Vtic

field to blovomli~t of ths c-isalq

the field.

Fig. 1 shows b ‘% OEttml tmnsitionm

@psctrmmt Uu plamr Qt(2) ●itoswl:h cbw

-tic floldappIid po~louk to tho

e~is ●t oovoml mraturoa. T&me wpoctm

wsm obtmlned ●t a ftttwd M frsquoncy by

CW-PIIU (incrasi~) tha~tlc field The

p-k Position ie ahtftlm tohl@er field.

aorrospcsdt~ to s Acr-o of tb Kntcht *ft.

*S the t~rmturo drops. mis @*mJlt agrees

with our pmvtats rosuits. 2 m full wldth8t

lmlf mxiu (M) is lncr~l~ bsloe Tc,

itdlontl~ M l~~s dlstriktton tif thw

1-) field.

-mlly *r. WV *a aourom for the ~

1- broadening in the mixed stcte. First, the

-twx lattice produces ● distribution of the

local field whose second mment i. given AS3

<8@>1a . *o/ ~(16w3)1/2 in the field rsu-ge

Hcl<< H <<HC2, where W. 1s the flux qusntwn cnd

\isthepmnetrtition d*pth. f4e.ond. the

dsmgnotizi~ field io different from grain to

grain and not miforc in ● si~le grain. The

qulllbriw~tiation in the suns field

qe ocn be ●xpressed’

~ a is ths Cinzburg-larsku pmrm9eter. 4vUe

I
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Figure 2. a), b): l’~rature d.p.tdence of m ( ~rmi~ ● t 50 W ●fter zero field cooling to
SK), AH at @(2) end oxygen sites for two field directions. A!! -S insured at 73 _ for
CU(2) and 69 W for oxygen. Vertical bars show hysteresis of 4wK ●t 4S Me. c) Temperature
dependence of AHWup●t ~(2) sites at difo:rent fields. d) T~rmture end field dependence of

-ti~tia memsured with incre@ei~ tqrature.

k- the ~ t~mture d~ndence ● n <6H>1/2

and is Iarger bya fmtor + ln(H#2). ~ird.

when the wxtetil field is mwept. vurtex density

gtmdionts ommed ~ flux pinni~ produce field ●

distribution. However, this ●ffect is ●xpected

to be -11 in the present ~se because

the bystorosis of the mgneti~tim is wmll rnt

high field (~4010e]. These getur~l

emtziderations led to the prediction ttnt 10111

line widths duo to shioldi~ currents will be

the E ●t ●11 sites ad tnve the u-

tqrmture depwmdence and Similar qitude ● s

4wtfe .

Fig. 2 s) ad b) show the t~rature

-.=-ofmUxfAHst theCxl(2)uld

~ sit.. for two fiolddlrectiom. AH for

amen is obtaiti fra tln oentral tmmition

~ctra in which inuquivalmt oxygen sites ●re

rmt remlvwd bolm about ?OK. W wish to oolnt

-t ~@mi ~lous f-tures of theso*ta:

1) ‘m Mgn9tixatlonat Mm dtowss steep

lncr-o ● t low t~raturos (~ 20 K) for both

field directions. This is very peouliar cincoa

wch -or t~rsturo dependence 16 qted

fraoq. (1). Tltis is obsorvedonlyst hi-h

fitld (210 We)aa shown in Fig. Sal). T?m

~storoaicofu isquito ~11 ● t much fields

(Fig. 2a)artd b)) ‘T’kroforo, the rapid low

tupomtur~ lttcroaso of II-at h dmracteriottc

of the therrnl equilibrium magnetization.

2) For H II c. AH at both Q(2) arid oxygen sites

Aow similar temperature dependence and wl-

tudes M H. Most surprisingly. Mmt 0>(2)

cites for kc 1s larger than tht for H [1 ‘. znd

is almost an order of ~itude larger than4w!4

and AHat ~gen ●ites, itdi~ting ● huge

●icroscopic field Distribution within an

interntaic diatmce. However, the temperature

depotdence is similar to thmt of the

~eti~tion,

3) A,Hat Ch(2) smrts t~ incrome 8[ Tc, clemrly

indiati~ ttmt the Iinobroadeni~ i. related

to superconductivity. In Fig. 2c), wepiot the

t~ratura dependence of AHsup. the field

distribution due to supercurrontu obtained frm

tk relation N? . ~m2 + AHmup2, where

AHmm ia the line width at IOOK. AH
●up

dew-as dith increuing fi-ld be:ow 30K.

This field dependenc. irnqin consistent with

tJnt of th6 ~timtion uwf mnnot bo

acccunted for by ~etic l~rities or

quadrupolar ●ffoctc.

N,Taki~waet ●l., tohe~blished
:i;ltimmet ●l., *B 8ev. 839(lWt9)

?. Pincuoot Nl!, PbyD, &tt! K4(1964) 21
11.Tlrdthna, Ineroductim to Wperconducltvity
(HcCraw-Hiil, W/, lV75)p. lM.


